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DETAILED ACTION 
Drawings 

1 . The drawings are objected to under 37 CFR 1 .83(a). The drawings must show 
every feature of the invention specified in the claims. Therefore, the electrode attached 
to the resonator arid the probe attached to the resonator must be shown or the 
feature(s) canceled from the claim(s). No new matter should be entered. Figures 2A- 
2G and Figures 3A-3B either show the electrode attached to the resonator or the probe 
attached to the resonator. The attachment of the electrode with respect to the probe on 
the resonator is not shown. 

A proposed drawing correction or corrected drawings are required in reply to the 
Office action to avoid abandonment of the application. The objection to the drawings 
will not be held in abeyance. 

Claim Rejections - 35 USC §112 

2. The following is a quotation of the second paragraph of 35 U.S.C. 112: 

The specification shall conclude with one or more claims particularly pointing out and distinctly 
claiming the subject matter which the applicant regards as his invention. 

3. Claim 2 is rejected under 35 U.S.C. 112, second paragraph, as being indefinite 
for failing to particularly point out and distinctly claim the subject matter which applicant 
regards as the invention. 

Regarding claim 2, it is unclear in its given context how a thickness is measured 
in mm 2 ; the units of mm 2 suggest an area not a thickness measurement. Thus, it is 
unclear if Applicant is referring to an area or a thickness. Examiner believes that 
Applicant intended to refer to the area of the disk shape. 
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Claim Rejections - 35 USC § 102 

4. The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that 
form the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(a) the invention was known or used by others in this country, or patented or described in a printed 
publication in this or a foreign country, before the invention thereof by the applicant for a patent. 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public 
use or on sale in this country, more than one year prior to the date of application for patent in the United 
States. 

5. Claims 1 , 3 and 8 are rejected under 35 U.S.C. 102(b) as being anticipated by 
Pohl (U.S. Patent 4,851,671). 

Regarding claims 1, 3 and 8, Pohl discloses (see Figure 1 and claim 1) a high 
frequency dithering probe for a high speed scanning probe microscope, comprising: a 
high frequency quartz-crystal resonator (2) having a fundamental resonant frequency in 
the range of 1MHz - 100MHz (20 MHz; see column 2, lines 58-59) and a thickness of 
0.01 mm - 2.0mm (0.1 mm; see column 2, line 32); an electrode (5 or 6) attached to the 
quartz-crystal resonator; and a probe (1 ) attached to the quartz-crystal resonator. Pohl 
further discloses (see claim 1 ; "said tip (1 ) is directly attached to one surface of an 
oscillating body (2)") the probe (1) is attached on the surface of the quartz-crystal 
resonator (2). Pohl also discloses (see column 1, lines 64-66 and column 2, lines 15- 
25) the scanning probe microscope is a noncontact mode ("maintained at said working 
distance from said surface" and "brought sufficiently close") atomic force microscope. 

6. Claims 1 , 3, 5 and 8 are rejected under 35 U.S.C. 102(a) as being anticipated by 
the publication of Seo et al. ("Fast-scanning shear-force microscopy using a high- 
frequency dithering probe", published December 25, 2000). 
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Regarding claims 1, 3, 5 and 8, Seo et al. disclose (see Figures 1 and 2) a high 
frequency dithering probe for a high speed scanning probe microscope, comprising: a 
high frequency quartz-crystal resonator having a fundamental resonant frequency in the 
range of 1 MHz - 100MHz (2MHz; see page 4274, second column) and a thickness of 
0.01 mm - 2.0mm (0.8mm; see page 4274, second column); an electrode (see Figure 
2) attached to the quartz-crystal resonator; and a probe (see Figures 1 and 2; tip) 
attached to the quartz-crystal resonator. Seo et al. further disclose (see page 4274, 
second column) "the probe is attached to the QCR." In addition, Seo et al. disclose (see 
Figure 1 ) the probe is a sharpened optical fiber tip. Seo et al. also disclose (see page 
4274, first column) the scanning probe microscope is a noncontact mode atomic force 
microscope. 

Claim Rejections - 35 USC § 103 

7. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

8. Claim 4 is rejected under 35 U.S.C. 103(a) as being unpatentable over Pohl in 
view of Quate (U.S. Patent 5,354,985). 

Regarding claim 4, Pohl discloses (see Figure 1) the probe (1) is a pointed tip. 
Pohl does not specifically disclose the probe is a cantilever attached to the resonator. 
Quate teaches (see Figure 2) a resonator (35) in which a cantilever (10) probe is 
attached to. Thus, Quate recognizes that scanning probe microscopy could further be 
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implemented with a cantilever probe. It would have been obvious to a person of 
ordinary skill in the art at the time the invention was made to have a cantilever attached 
to the resonator of Pohl in view of Quate to further detection by providing near field 
scanning. 

9. Claim 2, as understood, is rejected under 35 U.S.C. 103(a) as being 
unpatentable over Pohl in view of Watanabe et al. (U.S. Patent 3,872,41 1). 

Regarding claim 2, Pohl discloses (see Figure 1 and column 2, line 33) the 
crystal resonator is formed in a flat square type shape with millimeter thickness. Pohl 
does not specifically disclose the resonator having a disk type shape or having the 
claimed area. Watanabe et al. teach (see Figures) a quartz crystal resonator formed in 
a flat disk type shape. Watanabe et al. further teach (see column 4, lines 1 5-25) that 
high resonant frequencies are dependent upon the diameter and thickness of the disk. 
Thus, it would have been obvious to a person of ordinary skill in the art at the time the 
invention was made to use a disk shape resonator having the claimed area in the 
apparatus of Pohl to provide the desired resonant frequency. 

10. Claim 7 is rejected under 35 U.S.C. 103(a) as being unpatentable over Pohl in 
view of Quake (U.S. Patent 6,002,471). 

Regarding claim 7, Pohl discloses (see Figure 1) the probe (1) is a pointed tip. 
Pohl does not specifically disclose the probe is a carbon nanotube. Quake teaches 
(see claim 1 1 ) an atomic force microscope having carbon nanotube probes. It would 
have been obvious to a person of ordinary skill in the art at the time the invention was 
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made to use a carbon nanotube probe in the apparatus of Pohl in view of Quake to 
improve detection by providing a very sharp and durable tip for finer scanning. 

11. Claims 5 and 9 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Pohl in view of Karrai (U.S. Patent 5,641,896). 

Regarding claim 5, Pohl discloses (see Figure 1) the probe (1) is a pointed tip. 
Pohl does not specifically disclose the probe as a sharpened optical fiber tip. Karrai 
teaches (see Figure 4) a sharpened optical fiber tip (10) attached to a quartz crystal 
resonator (5). Karrai further recognizes (see column 8, line 38^40) that such tips can be 
easily manufactured. It would have been obvious to a person of ordinary skill in the art 
at the time the invention was made to use a sharpened optical fiber tip in the apparatus 
of Pohl in view of Karrai to reduce manufacturing costs. 

Regarding claim 9, Pohl discloses (see Figure 1) the probe (1) is a pointed tip. 
Pohl does not specifically disclose the probe is made of transparent material to transmit 
light. Karrai teaches (see Figure 3) a probe (not labeled) made of a transparent 
material (optical fiber) attached to a quartz crystal resonator (tuning fork) to transmit 
light. Thus, Karrai recognizes that another type of scanning can be performed with a 
transparent probe. It would have been obvious to a person of ordinary skill in the art at 
the time the invention was made to use a probe made of transparent material in the 
apparatus of Pohl in view of Karrai to further detection by providing optical scanning 
tunneling microscopy. 

12. Claims 6, 10 and 12 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Pohl in view of Nishioka et al. (U.S. Patent 4,880,975). 
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Regarding claim 6, Pohl discloses (see Figure 1) the probe (1) is a pointed tip. 
Pohl does not specifically disclose the probe is a tungsten tip. Nishioka et al. teach (see 
Figure 1 and column 7, lines 15-16) a tungsten tip (5) on a scanning tunneling 
microscope. It would have been obvious to a person of ordinary skill in the art at the 
time the invention was made to provide a tungsten tip in the apparatus of Pohl in view of 
Nishioka et al. to improve detection by providing a more resilient and durable tip. 

Regarding claims 10 and 12, Pohl discloses (see Figure 1 ) the probe is attached 
on a side of the crystal resonator. Pohl also discloses (see column 1 , lines 64-66 and 
column 2, lines 15-25) the scanning probe microscope is a noncontact mode 
("maintained at said working distance from said surface" and "brought sufficiently close") 
atomic force microscope. Pohl does not specifically disclose the probe attached in such 
a manner that the probe extends through a hole formed in the resonator. Nishioka et al. 
teaches (see Figure 1) a probe attached in such a manner that it extends through a hole 
(at 4a) formed in a resonator (2). Thus, Nishioka et al. recognize that a probe can be 
more securely attached through the resonator. It would have been obvious to a person 
of ordinary skill in the art at the time the invention was made to attach the probe in such 
a manner that it extends through a hole of the resonator in the apparatus of Pohl in view 
of Nishioka et al. to provide a more resilient and durable probe. 
13. Claims 11, 13-15 and 17 are rejected under 35 U.S. C. 103(a) as being 
unpatentable over Pohl in view of Nishioka et al. as applied to claims 1 and 10, and 
further in view of Karrai. 
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Regarding claim 11, Pohl discloses (see Figure 1) the prdbe (1) is a pointed tip. 
Pohl and Nishioka et al. do not specifically disclose the probe as an optical fiber tip. 
Karrai teaches (see Figure 4) an optical fiber tip (10) attached to a quartz crystal 
resonator (5). Karrai further recognizes (see column 8, line 38-40) that such tips can be 
easily manufactured. It would have been obvious to a person of ordinary skill in the art 
at the time the invention was made to use a sharpened optical fiber tip in the apparatus 
of Pohl in view of Nishioka et al. and Karrai to reduce manufacturing costs. 

Regarding claim 14, Pohl discloses (see Figure 1) the probe (1) is a pointed tip. 
Pohl and Nishioka et al. do not specifically disclose the probe is made of transparent 
material to transmit light. Karrai teaches (see Figure 3) a probe (not labeled) made of a 
transparent material (optical fiber) attached to a quartz crystal resonator (tuning fork) to 
transmit light. Thus, Karrai recognizes that an additional type of scanning can be 
performed with a transparent probe. It would have been obvious to a person of ordinary 
skill in the art at the time the invention was made to use a probe made of transparent 
material in the apparatus of Pohl in view of Nishioka et al. and Karrai to improve 
detection by providing scanning tunnel ing-type microscopy. 

Regarding claims 13 and 17, Pohl discloses (see column 1, line 8-10) the 
scanning probe microscope is used as an atomic force microscope. Pohl in view of 
Nishioka et al. do not specifically disclose the microscope as a near field scanning 
optical microscope. Karrai teaches (see column 1 , lines 10-17) that the scanning probe 
microscope could be put into different uses, such as, near field microscopy or atomic 
force microscopy. Thus, Karrai recognizes that scanning probe microscopes could be 
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easily adapted to different types of scans. It would have been obvious to a person of 
ordinary skill in the art at the time the invention was made to provide a near field optical 
microscope in the apparatus of Pohl in view of Nishioka et al. and Karrai as to provide 
improved scanning through observations in the near field. 

Regarding claim 15, Pohl discloses (see claim 1) the probe is directly attached to 
a surface of the resonator. Pohl in view of Nishioka et al. do not specifically disclose 
removing a portion of the electrode to attach the probe. However, it would have been 
obvious to a person of ordinary skill in the art at the time the invention was made to 
remove a portion of the electrode in the apparatus of Pohl in view of Nishioka et al. and 
Karrai to more easily attach the probe directly to the surface of the resonator. 
14. Claim 16 is rejected under 35 U.S.C. 103(a) as being unpatentable over Pohl in 
view of Nishioka et al. and Karrai as applied to claims 1,10 and 14, and further in view 
of Ohtaki et al. (U.S. Patent 5,276,324). 

Regarding claim 16, Pohl discloses (see Figure 1) an electrode attached to a 
resonator. Pohl in view of Nishioka et al. and Karrai do not specifically disclose the 
electrode as being transparent. Ohtaki et al. teach (see column 3, lines 33-38) using 
transparent electrodes to reduce light loss in scanning tunneling microscopy. Thus, it 
would have been obvious to a person of ordinary skill in the art at the time the invention 
was made to use an transparent electrode in the apparatus of Pohl in view of Nishioka 
et al., Karrai and Ohtaki et al. to reduce light loss in the scanning and improve detection. 
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Conclusion 



15. Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Thanh X. Luu whose telephone number is (703) 305- 
0539. The examiner can normally be reached on Monday-Friday from 6:30 AM - 4:00 
PM. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Frank Font, can be reached on (703) 308-4881. The fax phone number for 
the organization where the application or proceeding is assigned is (703) 308-7722. 

Any inquiry of a general nature or relating to the status of this application or 
proceeding should be directed to the receptionist whose telephone number is (703) 308- 
0956. 
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August 9, 2002 




Patent Examiner 



